Gene expression profiling of rotenone-mediated cortical neuronal death: evidence for inhibition of ubiquitin-proteasome system and autophagy-lysosomal pathway, and dysfunction of mitochondrial and calcium signaling.
Mitochondrial dysfunction and oxidative stress are currently considered two key mechanisms contributing to pathobiology in neurodegenerative conditions. The current study investigated the temporal molecular events contributing to programmed cell death after treatment with the mitochondrial complex I inhibitor rotenone. Microarray analysis was performed using cultured neocortical neurons treated with 10nM rotenone for 8, 15, and 24h. Genes showing at least ±1.2-fold change in expression at one time point were considered significant. Transcriptomic analysis of the 4178 genes probes revealed major changes to nine biological processes, including those eliciting mitochondrial dysfunction, activation of calcium signaling, increased expression of apoptotic genes, and downplay of chaperones/co-chaperones, ubiquitin-proteasome system and autophagy. These data define targets for intervention where mitochondrial complex I dysfunction plays a substantial role, most notably Parkinson's disease.